Mechanism of action cryptophycin. Interaction with the Vinca alkaloid domain of tubulin.
Cryptophycin is a potent antitumor agent that depletes microtubules in intact cells, including cells with the multidrug resistance phenotype. To determine the mechanism of action of cryptophycin, its effects on tubulin function in vitro were analyzed. Cryptophycin reduced the in vitro polymerization of bovine brain microtubules by 50% at a drug:tubulin ratio of 0.1. Cryptophycin did not alter the critical concentration of tubulin required for polymerization, but instead caused substoichiometric reductions in the amount of tubulin that was competent for assembly. Consistent with its persistent effects on intact cells, cryptophycin-treated microtubule protein remained polymerization-defective even after cryptophycin was reduced to sub-inhibitory concentrations. The effects of cryptophycin were not due to denaturation of tubulin and were associated with the accumulation of rings of microtubule protein. The site of cryptophycin interaction with tubulin was examined using functional and competitive binding assays. Cryptophycin blocked the formation of vinblastine-tubulin paracrystals in intact cells and suppressed vinblastine-induced tubulin aggregation in vitro. Cryptophycin inhibited the binding of [3H]vinblastine and the hydrolysis of [gamma32P]GTP by isolated tubulin, but did not block the binding of colchicine. These results indicate that cryptophycin disrupts the Vinca alkaloid site of tubulin; however, the molecular details of this interaction are distinct from those of other antimitotic drugs.